Objective. The effectiveness of activities to promote routine prophylaxis to prevent thromboembolism is difficult to assess because information about the prevalence of prophylaxis is sparse. The aim of this study was to assess the prevalence of deep vein thrombosis (DVT) prophylaxis for patients at risk in general medicine, general surgery, orthopaedics and gynaecology in Scotland and the North of England.
and neurosurgeons [12] have suggested that prophylaxis trusts in the North of England to provide comparative data; one trust in the North West region, and one in the Northern is routinely provided for around 75% of patients at risk. A Scottish survey of consultant otolaryngologists found lower and Yorkshire region. These trusts were chosen after consultation with the Directors of Research and Development rates (43%) for patients undergoing surgery for head and neck cancer [13] . Data about actual practice is sparse, but in the relevant NHS Regions and the British Association of Medical Managers, because they included all four relevant less optimistic. In the East Anglian audit [14] of patients admitted for fracture of the neck of the femur, the proportion directorates and because they were perceived by them to be 'typical' trusts. that received pharmaceutical thromboprophylaxis varied from 10% to 91% across the eight hospitals included in the audit.
Tracer conditions and hospital episode Rates of mechanical prophylaxis were not recorded [14] . In identification a separate study conducted in a single hospital site, 83% of surgical patients at moderate or high risk of DVT received A range of conditions and procedures that increase the risk prophylaxis [15] , although violations of the current hospital of DVT were identified from the published literature. From policy on DVT prophylaxis were common. In Scotland, two these, eight tracer conditions were chosen for inclusion in audits have recently been reported from separate hospitals, the study; two for each of the directorate types within the suggesting higher overall rates than the East Anglian audit, study. Members of the team with specialist clinical and but variation both between and within clinical specialties. research experience (GF, DH, GL, JP) chose these conditions Cunningham et al. [6] found that 80% of caesarean section and procedures because the recommendations about propatients, and 92% of women having major gynaecological phylaxis were based upon meta-analysis or randomised trials, surgery, received appropriate prophylaxis in a large teaching and because they occur frequently in acute hospitals in the hospital. McEleny et al. [7] reported rates varying from 13% UK. The eight tracer conditions were: acute heart failure, to 100% depending on speciality in a district general hospital. acute stroke, (laparoscopic or open) cholecystectomy, major However, these rates rose to 90-100% after presentation of bowel surgery, elective (vaginal or abdominal) hysterectomy, the initial audit findings and development of local throm-pelvic floor repair, elective hip replacement and elective boprophylaxis protocols. These are reassuring findings; how-knee replacement. In consultation with the Information and ever, both of these studies were undertaken in single hospital Statistics Division (ISD) of the NHS in Scotland, all of the sites. Altogether, these existing published studies provide only codes associated with these conditions [18] and procedures a sketchy estimate of current rates of thromboprophylaxis in [19] were identified and these were used to identify relevant the UK. inpatient episodes. In Scotland, relevant episodes occurring The overall aim of this study was to assess the current between 30 June 1996 and 1 July 1997 were identified from prevalence of prophylaxis for DVT in Scotland and England national information collected by ISD. In England, episodes in order to establish whether further action to implement were identified from routine hospital information systems clinical guidelines is warranted.
for each trust separately, but using the same procedure. In all cases, hospital episodes were selected using random numbers generated by the Microsoft SPSS 8 package, by a statistician
Methods
who was not involved with data collection or analysis.
Design Ethical Committee approval
A retrospective case note audit was undertaken to assess the Ethical approval was obtained from the national Multiprovision of DVT prophylaxis. In Scotland, all NHS trusts including acute hospitals with a Identification of prophylaxis hundred or more beds and one or more of the relevant clinical directorates were identified from the current Health The recommended forms of pharmacological and mechanical prophylaxis, their routine administration and appropriate Services Yearbook [16] and Directory of Hospitals and NHS Trusts [17] . A random sample of 20 clinical directorates was selected monitoring procedures for effective prophylaxis were identified from the SIGN guideline and other consensus reto include five general medicine directorates, five general surgery directorates, five orthopaedics directorates and five commendations [2, 3, 5] . The forms of prophylaxis included in the study were: subcutaneous heparin [heparin sodium and obstetrics and gynaecology directorates. The sample was stratified to include both teaching and district general hospital low molecular weight (LMW) heparin], warfarin, intravenous dextran 70, aspirin, compression hosiery, intermittent pneutrusts at a ratio of 1:4, reflecting the relative proportion of these types of trusts in Scotland. matic compression and continuous passive movement. Aspirin was included as a method of prophylaxis because of Eight directorates were selected in two district general the slightly lower rates of fatal and non-fatal PE observed in formation was extracted about 526 episodes of care, as two aspirin-allocated patients in the International Stroke Trial did not relate to the relevant tracer conditions (Tables 2 and  [20] . Continuous passive movement was included as a method 4). Documented evidence of prophylaxis was found for of prophylaxis on the basis of expert opinion [5] . Prophylaxis 469 (89%) episodes. Prophylaxis rates varied by directorate: was considered to be appropriate if it was administered at general medicine 92/129 (71%), general surgery 129/137 the recommended dose (pharmaceutical prophylaxis) and (94%), orthopaedics 130/132 (98%) and gynaecology 118/ duration and in the absence of contraindications. Prophylaxis 128 (92%). that did not fulfil these criteria was considered to be ap-
The frequency of different forms of prophylaxis for the propriate if the patient was described as ambulant in the case eight tracer conditions is shown in Table 4 . The highest rates notes or discharged within five days.
of prophylaxis were found for hip and knee replacement surgery. LMW heparin was used more often than sodium Case note data extraction heparin for both of these procedures and greater use was made of all mechanical methods for both of them than for Data about patient risk factors for DVT, index admission, the other conditions. Subcutaneous sodium heparin was the prophylaxis received and any contradictions to prophylaxis were abstracted from case notes for each index admission most frequent form of prophylaxis for the general surgical and by one researcher (SC) ( Table 1) . A data extraction manual gynaecology tracer conditions, with relatively little difference was constructed with explicit criteria for determining whether between the conditions in their frequency of use. The only an item was present. Pharmacological prophylaxis was iden-exception to this was the higher rate of intermittent pneumatic tified as given if there was documented evidence on a compression for patients having a hysterectomy (23%). Stroke pharmacy prescription with a signature of administration. and heart failure patients were more likely to receive aspirin Mechanical prophylaxis was documented as given only if than any other form of prophylaxis. The use of LMW heparin there was written evidence in the notes. Continuous passive was almost non-existent for these conditions, and although movement was only coded as present when it was documented 40% of heart failure patients received heparin sodium, only clearly as being mechanical and not when it was recorded as 14% of stroke patients did. The use of warfarin for both active leg movement while on bed rest. of these conditions was higher than for any of the other Independent dual data extraction of 28 records (5%) was conditions. carried out to assess the reliability of data abstraction. InterPatients could receive more than one form of prophylaxis extractor accuracy varied from 23/28 (82%) in documentation in their episode of care. The appropriateness of this cannot of contraindicated medicines to 28/28 (100%) for all phar-be assessed from these data. The average number of forms maceutical and mechanical prophylaxis.
of prophylaxis recorded per episode in which any prophylaxis All data were collected in a Microsoft Access database and was given can provide a crude estimate of prophylaxis use. analysis of results using descriptive statistics was carried out
The average was greater than 1 for all of the conditions, and with the SPSS 8 package.
ranged from 1.25 for pelvic floor repair, to 2.03 for elective hip replacement.
Results

North of England Scotland
From the eight directorates, 240 case notes were requested, of which 216 (90%) were available for data extraction (Tables  From the 20 directorates, 600 case notes were requested, of which 528 (88%) were available for data extraction. In-3 and 5). Evidence of prophylaxis was found for 199 (92%) 28 (43) 42 (65) 6 (9) 2 (3) 17 (26) 11 ( 32 (50) 1 (2) 6 (9) 1 (1.5)
11 (17) 10 ( 10 (14) 3 (4) 8 (11) 2 (3) 2 (3) 1 (1) 11 ( 1 (2) 27 (44) 0 (0) 1 (2) 1 (2) 12 ( 1 (1) 30 (43) 1 (1) 1 (1) 1 (1) 15 ( Allopurinol, amiodarone, cimetidine, dipyridamole, erythromycin, losec, metronidazole, omeprazole, simvastatin, tagamet, tamoxifen, trimethoprim, vitamin K, zocor. (64) 1 (5) 0 (0) 9 (41) 17 (77) 2 (9) 1 (5) 4 (18) 4 ( 2 (7) 13 (48) 4 (15) 0 (0) 3 (11) 4 (15) 6 ( 1 (4) 17 (61) 4 (14) 1 (4) 1 (4) 12 ( (100) 5 (21) 1 (4) 1 (4) 0 (0) 0 (0) 1 (4) 3 ( Table 5 , and the pattern is recorded. In this study, variations in the style of case notes generally similar to that in Scotland (Table 4 ). The use of between trusts and directorates may have resulted in an LMW heparin was higher for all tracer conditions than it was underestimate of the use of mechanical prophylaxis. Only in Scotland. Most noticeably, 77% of knee replacement ward-level observational data can correct this. The range and patients received LMW heparin in the English sample com-number of tracer conditions also limit the study. These pared with 21% of those treated in Scotland. The documented conditions and procedures were deliberately chosen because use of compression hosiery for pelvic floor repair and hys-there is good evidence that prophylaxis is cost effective. No terectomy was also noticeably higher for patients treated in conclusions can be drawn from these data about levels of the English hospitals (63% and 47% compared with 31% prophylaxis for other conditions (e.g. hip fracture). Similarly, and 30%). Other forms of mechanical prophylaxis were found we cannot draw conclusions about the appropriateness or less often in the English trusts, with only 1 (3%) knee otherwise of the forms of prophylaxis used in the absence replacement patient receiving intermittent pneumatic com-of a clinical review of the case notes examined. pression, for example, compared with 11 (18%) in the Scottish
The study was designed to inform national and local clinical sample. The average number of forms of prophylaxis received effectiveness activities in the UK with respect to DVT in each episode of care in which it was given ranged from prophylaxis. Compared with many other clinical areas, throm-1.40 for acute stroke to 2.03 for elective knee replacement. boprophylaxis has received considerable attention. Consensus Overall, patients received 1.60 forms of prophylaxis, com-statements and clinical guidelines have been published and pared with 1.58 in the Scottish sample. disseminated nationally by professional bodies [2, 3, 5] . Evidence from Scotland suggests that the dissemination of these guidelines has been followed by a reasonable amount of local implementation activity [8] . The issue now facing clinical Discussion effectiveness leaders is whether to continue with this activity, or to shift limited resources to another clinical issue. It is Evidence of DVT prophylaxis was found in 90% of the 742 not clear from this study whether the high rates of prophylaxis hospital episodes examined in this study. This prevalence rate reflect the publication of guidelines and the clinical efis higher than the average found in the East Anglia audit fectiveness environment. However, their existence suggests [13] , and confirms recent audit findings in single hospital that clinical effectiveness projects should probably focus on sites in Scotland [6, 7] . The rates and type of prophylaxis less common risk conditions or other areas of perceived used varied considerably across conditions, directorates and substandard care. Further efforts to promote the general use regions. For example, aspirin was most likely to be used for of DVT prophylaxis for frequent, elective procedures are stroke patients; mechanical forms of prophylaxis were most unlikely to be cost effective given this high baseline rate. common in orthopaedic directorates and LMW heparin was However, variation in the form of prophylaxis used suggests used more frequently in England than Scotland for all conthat efforts to promote the use of specific forms of proditions. Continuous passive movement was a popular method phylaxis for specific conditions might be appropriate (e.g. of prophylaxis in some orthopaedic units, although it has LMW heparin for orthopaedic surgery) [21, 22] . not been subjected to rigorous evaluation. Removing these A number of questions are raised by this study or remain patients from the overall prevalence rate makes little difunanswered. The high rate of prophylaxis found here raises ference because all but six of them were given a second form two important clinical questions: are rates equally high in of prophylaxis.
other conditions, and is prophylaxis being used appropriately? Studies of the actual use of prophylaxis are rare, and this Both of these questions warrant further research. The concept is the first report of a representative sample of hospital that DVT prophylaxis is essential for many conditions is episodes across Scotland. Although more caution is needed increasingly being challenged by orthopaedic surgeons, who in interpreting the English data because the sample was not argue that current guidelines overestimate the risk of fatal representative, it is still the first report of the prevalence of PE after orthopaedic surgery [23] . The effect of this growing prophylaxis to allow comparison across directorates and controversy on the use of thromboprophylaxis in orconditions. A further strength of this study is the successful thopaedics may be seen in this study but merits further use of routine hospital data to identify patients at risk of investigation. The most intriguing question raised by these DVT. Not only does this ensure that the samples selected in findings from a clinical effectiveness perspective, though, is different trusts and directorates are directly comparable, it whether the high rates of prophylaxis found here can be also demonstrates that national and regional audits of clinical attributed to national and local clinical effectiveness initiatives practice are feasible with minimal disruption to existing or guideline dissemination strategies. If these activities have systems.
resulted in a substantial change in practice, then DVT proThis study is cross sectional, so it is not possible to say whether rates of prophylaxis have always been high (and phylaxis might provide an excellent model for initiatives in Table 4 Frequency of different forms of prophylaxis 12 (19) 53 (86) 11 (18) 20 (32) 1 (2) Hip replacement 70 1 (2) 45 (64) 0 (0) 4 (6) 11 (16) 64 (91) 15 ( 1 (2) 18 (30) 14 (23) 0 (0) 7 (12) 1 Patients may have received more than one form of prophylaxis.
Table 5
Frequency of different forms of prophylaxis Patients may have received more than one form of prophylaxis.
